The authors evaluated the risk of venous thromboembolism associated with hormone replacement therapy in a cohort of 265,431 women aged 45-79 years who did not have major risk factors for venous thromboembolism. Through review of hospital charts, 171 cases were confirmed (pulmonary embolism = 77; deep venous thrombosis = 94). Ten thousand controls were randomly sampled. The risk of venous thromboembolism among nonusers of hormone replacement therapy was 1.3 per 10,000 women per year. Current users of hormone replacement therapy had 2.3 times higher risk of venous thromboembolism (95 percent confidence interval 1.0-5.3) compared with nonusers. The increased risk was restricted to the first year of treatment. Am J Epidemiol 1998; 147:387-90. estrogen replacement therapy; risk; thromboembolism Recent observational studies conducted in the United Kingdom and the United States have reported an increased risk of venous thromboembolism associated with the use of hormone replacement therapy (1-4). Few of these studies have provided data on the use of transdermal route of administration (1, 4). To evaluate the risk in a southern European population where hormone replacement therapy has been recently introduced with predominant use of transdermal preparations, we conducted a population-based casecontrol study using the Regional Health Databases of Friuli-Venezia Giulia in Italy.
sources of its 1.2 million inhabitants. Since 1991, the Outpatient Prescription Database has kept a record (including drug name, dosage strength, date of prescription, and number of refills) for each outpatient prescription dispensed to the residents of the region covered by the National Health Service. The Patient Identification Database contains demographic and vital statistics and is continually updated for addresses, general practitioner changes, births, deaths, and resident arrivals and departures from the region. Since 1985, discharge diagnoses from and surgical procedures in public and private hospitals have also been computerized in the Hospital Services Database. A unique personal identifier allows a link to these databases.
Study cohort
All women aged 45-79 years who were residents of the region since 1985 and were covered by the Regional Health System from January 1991 to December 1995 were potential members of the study cohort. Women with a history of selected risk factors for venous thromboembolic events (prior episodes of thromboembolic disorders, malignant neoplasms, coagulopathies, cerebrovascular disease, ischemic heart disease, heart failure, and systemic and alcohol-related diseases) prior to study start date were excluded, as were pregnant women. The study cohort included 265,431 women who were followed until the earliest occurrence of one of the following endpoints: a hospitalization with a first discharge diagnosis code of venous thromboembolism or one of the exclusion conditions; death; emigration; attainment of age 80 years; or end of the study period.
Case ascertainment
A total of 519 patients with a hospital discharge code (International Classification of Diseases, Ninth Revision (5)) for deep venous thrombosis or pulmonary embolism and no hospitalization in the preceding 6 months were identified. By protocol, we eliminated 51 women who had a subsequent hospitalization with a discharge diagnosis of cancer, alcohol abuse, vasculitis, or coagulopathy in the 2 months after the index date (admission date). Hospital records for the remainder (n = 468) were obtained for all but three cases and reviewed by two investigators blinded to exposure status. A women was confirmed as a definite case if she presented with typical clinical signs and symptoms of deep venous thrombosis or pulmonary embolism and had a positive diagnostic procedure (ventilation/perfusion scan, pulmonary angiography or a positive venogram, or ultrasonography for deep venous thrombosis) or necropsy or if she was treated with anticoagulants for more than 2 months after hospital discharge. She was classified as a probable case if she had no information on diagnostic tests recorded in the hospital charts but presented with typical clinical signs and symptoms of deep venous thrombosis, was treated with anticoagulants only in the hospital, and had no evidence for an alternative diagnosis. After review of the hospital records, 171 women were considered to have idiopathic incident cases of venous thromboembolism. A total of 149 had venous thromboembolism but presented with one of our exclusion criteria, and 145 did not have a confirmed episode of venous thromboembolism.
Selection of controls
Ten thousand women were randomly sampled from the study cohort with a random date included in the individual's follow-up period. The random date served as index date (6) . All eligibility criteria used among cases were applied to the controls.
Exposure and other risk factors assessment
Hormone replacement therapy preparations were listed from the Italian Drug Formulary. Use of transdermal estradiol, oral conjugated equine estrogens, and other regimens was identified from the prescription database, either opposed or unopposed to synthetic progestogen. Women whose last prescription was filled up to 6 months before the index date and those whose last prescription was issued more than 6 months before were classified as current users and past users of hormone replacement therapy, respectively. Women with no hormone replacement therapy prescription were classified as nonusers. Duration of hormone replacement therapy use was the time period since the beginning of therapy defined by consecutive supplies (refill gap of less than 6 months).
Information on other potential risk factors for venous thromboembolism was obtained from the Hospital Services and the Outpatient Prescription Databases.
Analysis
Adjusted odds ratios and 95 percent confidence intervals were estimated by unconditional logistic regression. This analysis was performed by the LOGISTIC procedure of SAS release 6.08 (7).
RESULTS
Among the 171 cases of idiopathic venous thromboembolism, 166 (97 percent) were classified as definite and five (3 percent) as probable. Seventy-seven (45 percent) were cases of pulmonary embolism (31 also presented with confirmed deep venous thrombosis), and 94 (55 percent) were cases of deep venous thrombosis.
History of varicose veins or superficial phlebitis and obesity were the two most important independent risk factors for venous thromboembolism (table 1) . Six women (4 percent) among 171 cases of venous thromboembolism and 232 women (2 percent) among the controls were current users of hormone replacement therapy. Seventy-nine percent of use was with transdermal therapy. Compared with the crude odds ratio for nonusers, that for venous thromboembolism in current users was 1.5 (95 percent confidence interval (CI) 0.7-3.5). This risk increased after controlling for age and remained unchanged after adjustment for additional risk factors (odds ratio (OR) = 2.3, 95 percent CI 1.0-5.3). Past use of hormone replacement therapy was not associated with an increased risk of venous thromboembolism (OR = 0.4, 95 percent CI 0.1-2.8).
A similar risk among current users was observed (OR = 2.1, 95 percent CI 0.7-5.9) when a narrower definition was applied (last supply of hormone replacement therapy within 30 days of index date) (data not shown). The risk of venous thromboembolism associated with current use of hormone replacement therapy among women aged 50 years or older was 2.7 (95 percent CI 1.2-6.5) (data not shown).
The increased risk of venous thromboembolism appeared to be restricted to the first year of use (OR = 2.9, 95 percent CI 1.2-6.9) (table 2). Women on opposed therapy presented a somewhat higher relative risk of venous thromboembolism than did women on Hormone Replacement Therapy and Venous Thromboembolism 389 unopposed therapy, but data were limited in order to obtain precise confidence intervals. We could not analyze the dose-effect relation, since most cases and controls were exposed to the same dose category. The crude incidence rate of venous thromboembolism in our cohort of relatively healthy women was 1.3 per 10,000 person-years. The overall case-fatality rate was 1.8 percent. Among cases with pulmonary embolism, the case fatality rate was 3.9 percent.
DISCUSSION
The objective of this study was to examine the risk of idiopathic venous thromboembolism associated 
